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Abstract
Background: Many risk behaviours in adolescence are socially patterned. However, it is unclear to what extent
socioeconomic position (SEP) influences adolescent drinking in various parts of Europe. We examined how alcohol
consumption is associated with parental SEP and adolescents’ own SEP among students aged 14–17 years.
Methods: Cross-sectional data were collected in the 2013 SILNE study. Participants were 8705 students aged 14–
17 years from 6 European cities. The dependent variable was weekly binge drinking. Main independent variables
were parental SEP (parental education level and family affluence) and adolescents’ own SEP (student weekly
income and academic achievement). Multilevel Poisson regression models with robust variance and random
intercept were fitted to estimate the association between adolescent drinking and SEP.
Results: Prevalence of weekly binge drinking was 4.2% (95%CI = 3.8–4.6). Weekly binge drinking was not associated
with parental education or family affluence. However, weekly binge drinking was less prevalent in adolescents with
high academic achievement than those with low achievement (PR = 0.34; 95%CI = 0.14–0.87), and more prevalent
in adolescents with >€50 weekly income compared to those with ≤€5/week (PR = 3.14; 95%CI = 2.23–4.42). These
associations were found to vary according to country, but not according to gender or age group.
Conclusions: Across the six European cities, adolescent drinking was associated with adolescents’ own SEP, but not
with parental SEP. Socio-economic inequalities in adolescent drinking seem to stem from adolescents’ own
situation rather than that of their family.
Keywords: Alcohol drinking, Adolescence, Socioeconomic factors, Europe
Background
Alcohol consumption ranks among the top five risk factors
for disease, disability and death throughout the world [1].
Adolescence is a period in which many risk behaviours in-
cluding alcohol consumption are initiated [2]. Prevalence
rates among European adolescents vary from 6 to 23% for
weekly alcohol consumption [3, 4], and from 27% to 70%
for monthly binge drinking (i.e. drinking large amounts of
alcohol in a single occasion) [5]. In adolescents, frequent al-
cohol use and binge drinking often co-occur with other
problem behaviours (e.g. academic problems, use of other
substances, delinquent behaviour, driving or riding under
the influence of alcohol), which may pose significant chal-
lenges to making a successful transition from adolescence
to adulthood [6–8]. Moreover, alcohol use in adolescence
predicts alcohol use and alcoholism in adulthood [9].
Many risk behaviours in adolescence are socially pat-
terned. Several studies have assessed the possible associ-
ation between parental socioeconomic position (SEP) and
adolescent alcohol consumption. These studies yielded in-
consistent results [10–12]. According to a review of the
association between SEP and adolescent alcohol consump-
tion, most of the high quality studies found no significant
association, two studies reported negative associations and
four studies found positive associations [10]. Differences
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in results could be due to the use of different SEP indica-
tors (e.g. parental education, parental occupation or family
income), which may measure different and complemen-
tary dimensions of SEP [12]. Inconsistencies between
studies might also be explained by variations in national
contexts, including differences in patterns and meanings
of use of alcohol [10, 11]. Some studies have also sug-
gested that the relationship between parental SEP and
adolescent drinking varies with age and gender [13, 14].
The lack of a consistent association between the par-
ental SEP and adolescent alcohol use could be due to
adolescence being a period of decreasing parental influ-
ence on risk behaviours [15]. Thus, measures more
closely related to the adolescent such as their academic
performance or their financial resources might play a
more important role in adolescent drinking behaviour
than socioeconomic characteristics of the parents. Previ-
ous studies showed that higher adolescent income was
associated with regular alcohol use and consumption of
larger amounts [16, 17], and academic achievement was
inversely associated with alcohol consumption [18].
The aim of this study was to estimate the association
between adolescent drinking and parental SEP and ado-
lescents’ own SEP among students aged 14–17 years,
and to analyse which SEP indicator has a stronger asso-
ciation with adolescent drinking. We additionally ex-
plored whether the associations varied according to
country, gender and age group. The particular value of
this study lies in analysing multiple SEP indicators at
parental and adolescent level at the same time, and in
using a large dataset covering cities from six different
European countries.
Methods
Design and study population
The study used a cross-sectional design with data from
the SILNE (Smoking Inequalities: Learning from Natural
Experiments) survey, conducted in 2013. The SILNE sur-
vey was primarily aimed at studying socioeconomic in-
equalities in smoking in different European cities [19], but
it also included variables on alcohol consumption. The
SILNE survey sample included 50 secondary schools from
six European cities: Namur (Belgium), Tampere (Finland),
Hannover (Germany), Latina (Italy), Amersfoort (the
Netherlands) and Coimbra (Portugal) (n = 11,015; 79.4%
response rate). All data were self-reported by the students.
Ethical approval was obtained in all countries. Methodo-
logical details on the SILNE survey have been published
elsewhere [19]. For this study, we excluded students under
14 and over 17 (n = 424) and those with missing informa-
tion on both alcohol measures (n = 12), demographic vari-
ables (n = 178) and parental and adolescent SEP variables
(n = 1696). The final sample size was of 8705 students.
Measures
Dependent variables
The dependent variable was weekly binge drinking, de-
fined as drinking 5 or more alcoholic drinks on one oc-
casion at least once a week in the previous 12 months
(yes/no). Moreover, to describe adolescent alcohol con-
sumption, weekly alcohol consumption (i.e. drinking at
least one alcoholic beverage per week in the prior
12 months) was also used to perform a sensitivity ana-
lysis. Information on weekly binge drinking and weekly
alcohol consumption was available for 8541 and 8652 in-
dividuals, respectively.
Independent variables
Parental SEP We measured two different indicators of
parental SEP: parental education level and family afflu-
ence, which have been previously used [4, 10, 12, 20].
Parental education level was measured using a country-
specific classification that was collapsed into three cat-
egories: low (primary school or lower level of secondary
school), middle (completed secondary school or lower
level college) or high educational level (university de-
gree). For each student, the education level of the parent
with the highest attainment was used. Family affluence
was measured with the Family Affluence Scale (FAS) [21],
which was constructed with 4 questions of the SILNE
questionnaire: 1) Does your family own a car, van or
truck?; 2) Do you have your own bedroom?; 3) How many
computers/laptops/tablets does your family own?; 4) Dur-
ing the past 12 months, how many times did you travel
away on holiday with your family? Question 2 was rated
from 0 to 1 and questions 1, 3 and 4 were rated from 0 to
2, resulting in an index with values from 0 to 7. High
scores represented higher family affluence. FAS was cate-
gorised due to low numbers at the extremes of the scale.
For reasons of statistical power, we used different cut-offs
for the total sample analysis than for stratified analyses.
Adolescent SEP We measured two different indicators
of adolescents SEP, the amount of money students had
available to spend on themselves each week and the aca-
demic achievement, which have been used in previous
studies [22, 23]. Student weekly income (i.e. the amount
of money the adolescent usually had each week to spend
on themselves or to save from pocket money and jobs)
was divided into five categories: €0–5, €6–10, €11–20,
€21–50 or >€50. Due to low numbers in some categories
in the stratified analysis, we used a variable with only
three groups: €0–5, €6–20 and >€20. Adolescent aca-
demic achievement was based on the student’s marks
during the previous school year, (classified in five cat-
egories: insufficient, low, average, good or high achieve-
ment. For the analysis stratifying by country, we used a
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variable with only three categories: low (insufficient and
low marks), average and good (good and high marks).
Other independent variables We measured con-
founders likely to predict adolescent drinking, such as
age (in years), gender (male vs. female) and migrant
background [24]. We distinguished between native back-
ground, mixed background (one parent born in another
country than the country of residence), and migrant
background (both parents born in a foreign country). In
the stratified analysis age was classified into two groups:
younger students (14–15 years old) and older students
(16–17 years old).
Statistical analysis
First, we described the distribution of the independent
variables in the sample and estimated the age-adjusted
prevalence of weekly binge drinking and weekly alcohol
consumption for all subgroups. We also tested for poly-
choric correlations between the dependent variables, as
the variables were categorical [25]. As we found that
weekly binge drinking and alcohol consumption were
highly correlated (r = 0.88), we decided to focus the
study on weekly binge drinking and conduct a sensitivity
analysis with weekly alcohol consumption as the
dependent variable.
We calculated polychoric correlations between the dif-
ferent adolescent and parental SEP variables to assess
potential multicollinearity in the regression model. We
found that the correlations between these variables were
weak (between −0.10 and +0.21). To estimate the associ-
ations between weekly binge drinking and parental edu-
cation, family affluence, student weekly income and
academic achievement, we fit multilevel Poisson regres-
sion models with robust variance and random intercept
(2 levels: student and school). These models yielded
Prevalence Ratios (PR) and their 95% confidence inter-
vals (95%CI). We tried to fit a three-level model includ-
ing the city as the highest level, but the model fit poorly
due to the fact that school variability explained the dif-
ferences between countries and also because there were
few countries in the study. We used Poisson regression
models with robust variance instead of logistic regres-
sion models as they yielded PR, which have the advan-
tage over Odds Ratios to have a concrete interpretation
even when prevalence rates are high [26].
We fit several models in various steps. In each step, we
adjusted for gender, age and migrant background. In step
1 we estimated the variance among schools. In step 2 we
fit several models including in each model only one SEP
measure (parental education, family affluence, student
weekly income or academic achievement). In step 3 we in-
cluded all SEP measures in one model simultaneously. We
conducted a sensitivity analysis using multiple imputation
in addition to the complete-case analysis approach in
order to assess whether the method used to deal with
missing data influenced the results.
To test whether the associations were consistent
among gender, age and country, we also fit the same re-
gression models per gender, age and country. All ana-
lyses were conducted using STATA 13.
Results
Table 1 presents the distribution of the study population
and the prevalence of weekly binge drinking and weekly
alcohol consumption for each of the independent vari-
ables. The mean age of participants was 15.2 years and
53.5% were girls. Overall, age-adjusted prevalence of
weekly binge drinking and alcohol consumption were
4.2% (95%CI = 3.8–4.6) and 11.3% (95%CI = 10.7–12.0),
respectively, with relevant variations between countries.
The prevalence of weekly binge drinking varied from 1.1%
(95%CI = 0.7–1.9) in Finland to 6.1% (95%CI = 5.1–7.3) in
Belgium, and the prevalence of weekly alcohol consump-
tion varied from 2.1% (95%CI = 1.4–3.1) in Finland to
19.8% (95%CI = 18.1–21.7) in Italy. We did not observe
consistent differences in the prevalence of alcohol con-
sumption between categories of parental SEP indicators,
whereas prevalence rates were clearly higher in adoles-
cents with lower academic achievement and higher weekly
income. The age-adjusted prevalence of weekly binge
drinking in adolescents who received €0–5/week and
>€50/week was 2.4% and 10.7%, respectively. In adoles-
cents whose academic achievement was the lowest and
the highest, the age-adjusted prevalence of weekly binge
drinking was 7.0% and 1.5%, respectively.
The results of the multilevel Poisson regression con-
firm the findings of the descriptive analysis (Table 2).
When adjusted by the control variables (age, gender, mi-
grant background and school) and for other SEP vari-
ables, we did not find an association between parental
SEP indicators and adolescent alcohol consumption, but
we found a dose-response type association between
weekly binge drinking and adolescent SEP. Adolescents
with high academic achievement were less likely to binge
drink weekly than those with insufficient academic
achievement (PR = 0.34; 95%CI = 0.14–0.87). The asso-
ciation found for student weekly income was in the op-
posite direction: adolescents with a high weekly income
(>€50/week) had a higher risk of weekly binge drinking
than those with a low weekly income (≤€5/week)
(PR = 3.14; 95%CI = 2.23–4.42). It is important to high-
light that the PR for adolescent SEP did not change in
the fully adjusted model, which means that parental SEP
did not act as a confounder in the relationship between
adolescent SEP and alcohol use.
The results stratified by gender and age group are pre-
sented in Additional file 1: Table S1 and Additional file 2:
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Table S2, respectively. We did not find significant differ-
ences between groups, although the associations seemed
stronger in girls and in younger students.
Table 3 shows the results of the analyses stratified by
country. In general, country-specific results were similar
to those for the whole sample. However, we found some
Table 1 Distribution of the individual independent variables and age-adjusted prevalence of weekly binge drinking and weekly
alcohol consumption (i.e. drinking at least one alcoholic beverage per week) among 14–17 years-old students from 6 European cities
participating in the SILNE survey, 2013
All participants Weekly binge drinking Weekly alcohol consumption
N % Age-adjusted prevalence 95%CI Age-adjusted prevalence 95%CI
Gender
Female 4658 53.5 2.9 (2.4–3.5) 8.4 (7.7–9.3)
Male 4047 46.5 5.6 (4.9–6.3) 14.6 (13.5–15.7)
City (country)
Namur (Belgium) 1653 19.0 6.1 (5.1–7.3) 15.7 (14.1–17.4)
Tampere (Finland) 1016 11.7 1.1 (0.7–1.9) 2.1 (1.4–3.1)
Hannover (Germany) 1060 12.2 4.9 (3.6–6.7) 7.6 (6.0–9.6)
Latina (Italy) 1874 21.5 5.7 (4.7–6.8) 19.8 (18.1–21.7)
Amersfoort (Netherlands) 1548 17.8 4.6 (3.5–5.9) 13.8 (12.0–15.7)
Coimbra (Portugal) 1554 17.8 1.9 (1.4–2.6) 4.7 (3.9–5.8)
Migrant background
Native 6988 80.3 4.3 (3.8–4.8) 12.1 (11.4–12.9)
Mixed couples 913 10.5 4.8 (3.6–6.5) 10.8 (8.9–12.9)
Both parents immigrants 804 9.2 3.1 (2.1–4.5) 6.4 (4.9–8.2)
Parental education level
Low level 1177 13.5 5.3 (4.1–6.8) 11.5 (9.7–13.6)
Middle level 3497 40.2 4.7 (4.0–5.5) 12.7 (11.5–13.9)
High level 4031 46.3 3.7 (3.1–4.4) 10.8 (9.8–11.9)
Family Affluence Scale
0–2 837 9.6 5.5 (4.0–7.4) 11.4 (9.3–13.7)
3 1360 15.6 4.1 (3.1–5.2) 9.7 (8.3–11.4)
4 2253 25.9 3.7 (3.0–4.5) 9.3 (8.2–10.5)
5 1522 17.5 3.8 (2.9–4.9) 12.0 (10.5–13.8)
6–7 2733 31.4 4.5 (3.7–5.4) 13.7 (12.4–15.1)
Academic achievement
Insufficient (<50%) 313 3.6 7.0 (4.9–10.0) 14.2 (11.0–18.1)
Low (50–59%) 1117 12.8 5.5 (4.3–7.0) 14.0 (12.1–16.2)
Average (60–69%) 3616 41.5 4.9 (4.2–5.6) 12.8 (11.8–14.0)
Good (70–84%) 2784 32.0 3.2 (2.6–3.9) 9.8 (8.7–10.9)
High (>85%) 875 10.1 1.5 (0.9–2.6) 5.3 (4.0–6.9)
Student weekly income
0–5 € 2063 23.7 2.4 (1.8–3.1) 6.9 (5.9–8.0)
6–10 € 2084 23.9 2.0 (1.5–2.7) 7.3 (6.3–8.4)
11–20 € 2070 23.8 3.8 (3.1–4.7) 11.3 (10.0–12.7)
21–50 € 1623 18.7 5.9 (4.8–7.2) 15.5 (13.8–17.3)
> 50 € 865 9.9 10.7 (8.7–13.1) 22.8 (20.1–25.9)
Total 8705 100.0 8541 8652
Total prevalence 4.2 (3.8–4.6) 11.3 (10.7–12.0)
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differences between countries. Parental SEP measures
were not associated with adolescent drinking in five
countries. Italian students from higher affluent families
were at lower risk of weekly binge drinking (PR = 0.69;
95%CI = 0.54–0.88). In addition, academic achievement
and student weekly income were associated with binge
drinking in 2 and 4 out of 6 cities studied, respectively.
In the German city, the association with academic
achievement seemed to be in the opposite direction to
the other five cities, but it was not significant. The asso-
ciation between student weekly income and binge drink-
ing in the Dutch and the Finish cities was not
statistically significant, but the point estimates were in
the same direction to the other countries.
Finally, in a sensitivity analysis, we repeated these ana-
lyses using weekly alcohol consumption as the dependent
variable. The results of the multilevel Poisson regression
models for weekly alcohol consumption are shown in
Additional file 3: Table S3. The stratified analyses are
shown in Additional file 4: Table S4, Additional file 5:
Table S5 and Additional file 6: Table S6. The estimates for
both alcohol measures were similar in all analyses. When
conducting a sensitivity analysis with multiple imputation
of missing values, we obtained very similar associations.
Discussion
The main results of this study were: 1) Parental SEP mea-
sures (parental education and family affluence) were not
associated with adolescent drinking; 2) High student
weekly income and low academic achievement were asso-
ciated with higher likelihood of alcohol consumption; 3)
The same associations were observed for different drink-
ing measures (weekly binge drinking and weekly alcohol
consumption), and for different sexes and age groups; and
4) Although the relationship between SEP indicators and
binge drinking varied between countries, in most coun-
tries adolescent SEP was associated with alcohol con-
sumption, while parental SEP was not.
Table 2 Prevalence ratios (PR) of binge drinking estimated with multilevel Poisson regression models with robust variance among
14–17 years-old students from 6 European cities participating in the SILNE survey, 2013
Step 2 Step 3
PR 95%CI PR 95%CI
Parental education level
Low level 1 1
Middle level 0.96 (0.75–1.23) 0.93 (0.73–1.19)
High level 0.95 (0.64–1.42) 0.93 (0.64–1.35)
Family Affluence Scale (FAS)
0–2 1 1
3 0.93 (0.60–1.44) 0.93 (0.59–1.46)
4 0.95 (0.63–1.41) 0.89 (0.59–1.34)
5 0.96 (0.64–1.43) 0.89 (0.58–1.39)
6–7 1.09 (0.74–1.61) 0.98 (0.66–1.46)
Academic achievement
Insufficient (<50%) 1 1
Low (50–59%) 0.75 (0.42–1.33) 0.73 (0.41–1.31)
Average (60–69%) 0.67 (0.36–1.27) 0.66 (0.36–1.21)
Good (70–84%) 0.50 (0.28–0.88) 0.49 (0.29–0.83)
High (>85%) 0.34 (0.13–0.91) 0.34 (0.14–0.87)
Student weekly income
0–5 € 1 1
6–10 € 0.93 (0.64–1.38) 0.95 (0.65–1.38)
11–20 € 1.59 (1.11–2.29) 1.55 (1.07–2.24)
21–50 € 2.14 (1.48–3.11) 2.12 (1.47–3.05)
> 50 € 3.10 (2.23–4.30) 3.14 (2.23–4.42)
Variability (% change in variability)a 0.458 (10.3)
Step 2 included weekly binge drinking, one SEP indicator and was adjusted by age, gender and migrant background in level 1 and school in level 2. Step 3 also
included all SEP indicators
aVariability of the empty model (step 1), which included only weekly binge drinking was 0.511. % change in variability was calculated using the following formula:
[(variability step 1 - variability current step)/(variability step 1)]×100
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Evaluation of potential limitations
First, alcohol consumption measures were estimated
based on self-reported data. As a result, prevalence rates
of weekly binge drinking and alcohol consumption may
be underestimated due to social desirability bias, as indi-
viduals drinking higher amounts of alcohol tend to
underestimate their consumption [27]. Besides, it is also
possible that some adolescents may exaggerate their al-
cohol consumption to gain social approval among peers,
but this bias may be reduced by the use of a self-
completed anonymised questionnaire. However, to attri-
bute our key results to such biases, one would have to
assume that they are unrelated to parental SEP but
strongly related to own academic achievement and in-
come. This seems unlikely. Moreover, as alcohol use was
reported to reflect consumption in the previous year, the
frequency of binge drinking and alcohol consumption
may also be underestimated due to recall bias.
Second, parental SEP was reported by students instead
of parents themselves. As a consequence, we could not
ask in detail about the family income or parental occu-
pation status. Moreover, parental education level was the
only variable with a relevant proportion of missing data
(around 12%). This may introduce bias, as non-response
rates tend to be higher among people with low SEP [28].
However, we conducted a sensitivity analysis based on
multiple imputation of missing values, and we found
that the results were not sensitive to the way in which
missing values were dealt with. Finally, the fact that all
SEP measures were self-reported may also be a source of
social desirability bias, as children may report higher
levels of SEP to gain social approval.
Prevalence of adolescent alcohol use
We found substantial differences in the prevalence of al-
cohol consumption between countries, with the highest
age-adjusted prevalence of weekly binge drinking in
Belgium (6.1%) and the lowest in Finland (1.1%). Al-
though the lower prevalence of alcohol use in Finish ad-
olescents may be explained by a steep decline in alcohol
use and intoxication in adolescents after 2011 [29], fac-
tors related to the cultural context of alcohol use and
the different drinking motives in each country [30], as
well as alcohol control policies and their enforcement,
may explain the relevant differences in prevalence be-
tween countries. In this sense, Finish alcohol policies are
among the strictest in Europe [31].
The prevalence of alcohol use in all countries is lower
than the one estimated in the HBSC survey of 2009–
2010 [32]. In Italy for example, we found that the preva-
lence of weekly alcohol use was 13% (95%CI = 11–14)
and 29% (95%CI = 26–33) in girls and boys, respectively,
whereas in the HBSC survey the prevalence was 26%
(95%CI = 23–29) and 39% (95%CI = 36–42), respectively.
A possible explanation for this lower prevalence may be
that both studies cover different periods of time and that
our data covered single cities while the HBSC survey used
representative national samples, which included rural
areas where drinking rates tend to be higher than in urban
areas [7].
Parental SEP and adolescent drinking
Our findings suggest that, in general, there is no associ-
ation between parental SEP and adolescent drinking,
which is in line with a review that found no clear pattern
in this association [10]. However, other studies have
found an association between parental SEP and adoles-
cent drinking in some of these countries [33–35]. When
we stratified by country, weekly binge drinking was
negatively associated with FAS in Italy, whereas weekly
adolescent drinking was positively associated with paren-
tal education in Belgium and with FAS in the
Netherlands. These results are partly in line with results
on the HBSC survey, which found no differences in
weekly alcohol use by FAS in Belgium, Finland and Italy,
but found a positive association in the Netherlands [20].
Besides, this lack of association between adolescent
drinking and parental SEP in the overall sample did not
change depending on the alcohol drinking measure. The
results from a study in Slovak students were in agree-
ment with ours: no association was found between par-
ental education and both frequency of alcohol use and
drunkenness [36].
Adolescent SEP and adolescent drinking
With respect to the student weekly income, we found a
strong positive association: the more available money,
the higher the risk of binge drank weekly. This finding is
in line with previous studies [22, 37]. In English school-
children and US college students, having more money to
spend was associated with an increased likelihood of
drinking frequently and of binge drinking [22, 37]. This
strong relationship implies that alcohol is not only af-
fected by access to social sources, but that the ability to
buy from commercial sources is important as well [38].
Adolescents with greater access to money to spend may
be able to purchase substances more easily [10, 39].
However, the observed association may also be due to
reverse causality as adolescents who drink more often
need more money to buy alcohol, they may look for
ways to obtain more money (e.g. working or asking for
more pocket money) [40]. Probably both processes
reinforce each other: the more you drink, the more
money you need; and the more money you have, the
more you drink. Longitudinal studies that follow young
people throughout their adolescence are needed to as-
sess which of these processes contribute most to the
alcohol-income association.
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High academic achievement appears to be a protect-
ive factor for alcohol consumption. Students with
higher achievement may be more oriented toward the
future and, therefore, be more likely to protect their
health. Previous studies found that having high aca-
demic goals, such as planning to graduate from uni-
versity, is a protective factor for substance use among
adolescents [41]. Furthermore, adolescents with higher
marks are perhaps less likely to engage in after school
social activities, as they may spend more time study-
ing and have, consequently, less social involvement.
Moreover, negative school experiences (including low
academic achievement and low motivation) are known
risk factors for substance use [23, 42]. Another pos-
sible explanation could be that substance use may
also contribute to academic difficulties and thus affect
academic performance [18, 43, 44]. Due to the cross-
sectional nature of our data, we could not separate
social causation explanations (SEP affecting alcohol
use) from social selection explanations (alcohol use
affecting SEP).
Our results suggest the need for further research using
longitudinal data to identify the causal mechanism driv-
ing the associations between adolescent drinking and
student weekly income and academic achievement, re-
spectively. Besides, research on socioeconomic inequal-
ities in adolescent drinking should include measures of
adolescents’ own SEP as they appear to be much more
predictive of adolescent alcohol use than parental SEP
indicators. A diminished alcohol availability and accessi-
bility in adolescents should be reinforced through stric-
ter alcohol policies, such as increasing alcohol taxes or
higher control of alcohol selling, among other effective
policies [45–47].
Conclusions
Low academic achievement and high student weekly in-
come are both strongly associated with higher adoles-
cent drinking. Parental educational level and family
affluence are not consistently associated with adolescent
alcohol consumption. This suggests that socioeconomic
inequalities in adolescent drinking may originate from
adolescents’ own situation rather than that of their fam-
ily. These results imply that health programmes to pre-
vent adolescent drinking in schools should focus
especially on children with school problems and low
academic performers, just as it has been suggested for
tobacco [48]. The important role of student weekly in-
come stresses the importance of greater attention, both
in public health research and practice, on how parents
could influence their children’s drinking patterns and
other health-related behaviour through provision of
pocket money.
Additional files
Additional file 1: Table S1. Prevalence ratios (PR) of weekly binge
drinking by gender estimated with multilevel Poisson regression models
with robust variance among 14–17 years-old students from 6 European
cities participating in the SILNE survey, 2013. (DOC 66 kb)
Additional file 2: Table S2. Prevalence ratios (PR) of weekly binge
drinking by group of age estimated with multilevel Poisson regression
models with robust variance among 14–17 years-old students from 6
European cities participating in the SILNE survey, 2013. (DOC 56 kb)
Additional file 3: Table S3. Prevalence ratios (PR) of drinking at least
one alcoholic beverage per week estimated with multilevel Poisson
regression models with robust variance among 14–17 years-old
students from 6 European cities participating in the SILNE survey,
2013. (DOCX 14 kb)
Additional file 4: Table S4. Prevalence ratios (PR) of drinking at least
one alcoholic beverage per week by gender estimated with multilevel
Poisson regression models with robust variance among 14–17 years-old
students from 6 European cities participating in the SILNE survey, 2013.
(DOCX 15 kb)
Additional file 5: Table S5. Prevalence ratios (PR) of drinking at least
one alcoholic beverage per week by group of age estimated with
multilevel Poisson regression models with robust variance among 14–
17 years-old students from 6 European cities participating in the SILNE
survey, 2013. (DOCX 15 kb)
Additional file 6: Table S6. Prevalence of drinking at least one
alcoholic beverage per week and prevalence ratios for the
socioeconomic position (SEP) variables by country, estimated with
multilevel Poisson regression models with robust variance among 14–
17 years-old students from 6 European cities participating in the SILNE
survey, 2013. (DOCX 16 kb)
Acknowledgements
Not applicable.
Funding
This study is part of the SILNE-R project, which is supported by the European
Union’s Horizon 2020 research and innovation programme, under grant
agreement 635056; and of the project ‘Tackling socio-economic inequalities
in smoking (SILNE)’, which is funded by the European Commission,
Directorate-General for Research and Innovation, under the FP7-Health-2011
programme, with grant agreement number 278273. This work was also sup-
ported by the Spanish Network on Addictive Disorders [grant number RD12/
0028/0018]. The stay of Marina Bosque-Prous at the University of Amsterdam
was partially funded by an Exchange Award from the European Foundation
for Alcohol Research. The funding sources had no involvement in the study
design, the collection, analysis and interpretation of data the writing of the
report and the decision to submit the article for publication. This paper is
part of the doctoral dissertation of Marina Bosque-Prous, at the Universitat
Pompeu Fabra.
Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.
Authors’ contributions
MBP, MK, AE and AK conceptualized and designed the study. MBP carried
out the analyses and drafted the initial manuscript. All authors outside of
Spain contributed original data from the SILNE survey. MK, AE, MR, AR, JP, BF,
TB, VL and AK reviewed the manuscript, and all authors approved the final
manuscript as submitted.
Ethics approval and consent to participate
Ethical approval was obtained in all countries. The ethics committees that
approved the project in each country were: the Azienda Unità Sanitaria
Locale Frosinone (Italy) (Approval’s reference number: 862, approved on 13/
11/2012), the Medical Ethical Committee of the AMC (Netherlands)
(Approval’s reference number: W12_256#12.17.0290), the Ethics Committee
Bosque-Prous et al. BMC Public Health  (2017) 17:646 Page 8 of 10
of the Tampere region (Finland) (Favourable Statement reference number:
10/2012), the Ethics committee of Martin-Luther-University Halle-Wittenberg
(Germany) (Approval’s reference number: 2012–112, approved on 13/12/
2012), the commission d’Éthique Biomédicale (Belgium) (Approval’s reference
number: 2012/09OCT/461) and the General Directorate for Education
(Portugal) (Approval’s reference number: Ref number 0338600001, approved
on 02/11/2012). Consent to participate was obtained from participants and
their parents in all cities (more detailed data on reference [19]). Data on the
SILNE project are not openly available, but the owners of the SILNE data set
are represented in the team of authors and M Bosque-Prous received their
permission to use the data for the purposes of this paper.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Agencia de Salut Pública de Barcelona, Plaça Lesseps 1, 08023 Barcelona,
Spain. 2Institut d’Investigació Biomèdica Sant Pau (IIB Sant Pau), Carrer Sant
Antoni Maria Claret 167, 08025 Barcelona, Spain. 3Universitat Pompeu Fabra,
Carrer Doctor Aiguader 80, 08003 Barcelona, Spain. 4Department of Public
Health, Academic Medical Center, University of Amsterdam, 1100 DD
Amsterdam, Amsterdam, the Netherlands. 5Centros de Investigación
Biomédica en Red. Epidemiología y Salud Pública (CIBERESP), Calle Melchor
Fernández Almagro 3-5, 28029 Madrid, Spain. 6Departament de Psicobiologia
i Metodologia en Ciències de la Salut, Facultat de Psicologia, Universitat
Autònoma de Barcelona, Campus UAB Bellaterra, 08193 Cerdanyola del
Vallès, Spain. 7Institute of Medical Sociology (IMS), Medical Faculty, Martin
Luther University Halle-Wittenberg, Magdeburger Str. 8, 06112 Halle (Saale),
Germany. 8School of Health Sciences and PERLA - Tampere Centre for
Childhood, Youth and Family Research, University of Tampere, 33014
Tampere, Finland. 9Department of Adolescent Psychiatry, Tampere University
Hospital, -33521 Tampere, FI, Finland. 10Escola Nacional de Saúde Pública,
Universidade NOVA de Lisboa, 1600-560 Lisbon, Portugal. 11Centro de
Investigação em Saúde Pública, 1600-560 Lisbon, Portugal. 12Department of
Human Sciences, Society and Health, University of Cassino and Southern
Lazio, 03043 Cassino, Italy. 13Institute of Health and Society, Université
Catholique de Louvain, 3016-1200 Brussels, Belgium.
Received: 23 November 2016 Accepted: 26 July 2017
References
1. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al.
A comparative risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters in 21 regions,
1990-2010: a systematic analysis for the global burden of disease study
2010. Lancet. 2012;380:2224–60.
2. Jackson KM, Sher KJ, Cooper ML, Wood PK. Adolescent alcohol and tobacco
use: onset, persistence and trajectories of use across two samples.
Addiction. 2002;97:517–31.
3. Green MJ, Leyland AH, Sweeting H, Benzeval M. Socioeconomic position
and adolescent trajectories in smoking, drinking, and psychiatric distress.
J Adolesc Health. 2013;53:202–208.e2.
4. Richter M, Kuntsche E, de Looze M, Pförtner T-K. Trends in socioeconomic
inequalities in adolescent alcohol use in Germany between 1994 and 2006.
Int J Public Health. 2013;58:777–84.
5. Danielsson A-K, Wennberg P, Hibell B, Romelsjö A. Alcohol use, heavy
episodic drinking and subsequent problems among adolescents in 23
European countries: does the prevention paradox apply? Addiction. 2012;
107:71–80.
6. Ellickson PL, Tucker JS, Klein DJ. Ten-year prospective study of public health
problems associated with early drinking. Pediatrics. 2003;111:949–55.
7. Font-Ribera L, Garcia-Continente X, Pérez A, Torres R, Sala N, Espelt A, et al.
Driving under the influence of alcohol or drugs among adolescents: the
role of urban and rural environments. Accid Anal Prev. 2013;60:1–4.
8. Schulenberg JE, Maggs JL. A developmental perspective on alcohol use and
heavy drinking during adolescence and the transition to young adulthood.
J Stud Alcohol Suppl. 2002:54–70.
9. Pitkänen T, Lyyra A-L, Pulkkinen L. Age of onset of drinking and the use of
alcohol in adulthood: a follow-up study from age 8-42 for females and
males. Addiction. 2005;100:652–61.
10. Hanson MD, Chen E. Socioeconomic status and health behaviors in
adolescence: a review of the literature. J Behav Med. 2007;30:263–85.
11. Lemstra M, Bennett NR, Neudorf C, Kunst A, Nannapaneni U, Warren LM,
et al. A meta-analysis of marijuana and alcohol use by socio-economic
status in adolescents aged 10-15 years. Can J Public Health. 2008;99:172–7.
12. Richter M, Vereecken CA, Boyce W, Maes L, Gabhainn SN, Currie CE. Parental
occupation, family affluence and adolescent health behaviour in 28
countries. Int J Public Health. 2009;54:203–12.
13. Bachman JG, O’Malley PM, Johnston LD, Schulenberg JE, Wallace JM. Racial/
ethnic differences in the relationship between parental education and
substance use among U.S. 8th-, 10th-, and 12th-grade students: findings from
the monitoring the future project. J Stud Alcohol Drugs. 2011;72:279–85.
14. Salonna F, van Dijk JP, Geckova AM, Sleskova M, Groothoff JW, Reijneveld
SA. Social inequalities in changes in health-related behaviour among Slovak
adolescents aged between 15 and 19: a longitudinal study. BMC Public
Health. 2008;8:57.
15. West P, Sweeting H. Evidence on equalisation in health in youth from the
west of Scotland. Soc Sci Med. 2004;59:13–27.
16. Jensen R, Lleras-Muney A. Does staying in school (and not working) prevent
teen smoking and drinking? J Health Econ. 2012;31:644–57.
17. Jones SC, Magee CA. The role of family, friends and peers in Australian
adolescent’s alcohol consumption. Drug Alcohol Rev. 2014;33:304–13.
18. Koutra K, Papadovassilaki K, Kalpoutzaki P, Kargatzi M, Roumeliotaki T,
Koukouli S. Adolescent drinking, academic achievement and leisure time
use by secondary education students in a rural area of Crete. Health Soc
Care Community. 2012;20:61–9.
19. Lorant V, Soto VE, Alves J, Federico B, Kinnunen J, Kuipers M, et al. Smoking
in school-aged adolescents: design of a social network survey in six
European countries. BMC Res Notes. 2015;8:91.
20. Currie C, Gabhainn SN, Godeau E, Roberts C, Smith R, Currie D, et al.
Inequalities in young people’s health: HBSC international report from the
2005/2006 survey. World Health Organization Copenhagen; 2008.
21. Currie C, Molcho M, Boyce W, Holstein B, Torsheim T, Richter M. Researching
health inequalities in adolescents: the development of the health behaviour in
school-aged children (HBSC) family affluence scale. Soc Sci Med. 2008;66:1429–36.
22. Bellis MA, Hughes K, Morleo M, Tocque K, Hughes S, Allen T, et al. Predictors
of risky alcohol consumption in schoolchildren and their implications for
preventing alcohol-related harm. Subst Abuse Treat Prev Policy. 2007;2:15.
23. Bryant AL, Schulenberg JE, O’Malley PM, Bachman JG, Johnston LD. How
academic achievement, attitudes, and behaviors relate to the course of
substance use during adolescence: a 6-year. Multiwave National
Longitudinal Study J Res Adolesc. 2003;13:361–97.
24. Sarasa-Renedo A, Sordo L, Pulido J, Guitart A, González-González R, Hoyos J,
et al. Effect of immigration background and country-of-origin contextual
factors on adolescent substance use in Spain. Drug Alcohol Depend. 2015;
153:124–34.
25. Ong AD. Van Dulmen MH. Oxford handbook of methods in positive
psychology: Oxford University Press New York; 2007.
26. Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the
prevalence ratio. BMC Med Res Methodol. 2003;3:21.
27. Krumpal I. Determinants of social desirability bias in sensitive surveys: a
literature review. Qual Quant. 2013;47:2025–47.
28. Ekholm O, Gundgaard J, Rasmussen NKR, Hansen EH. The effect of health,
socio-economic position, and mode of data collection on non-response in
health interview surveys. Scand J Public Health. 2010;38:699–706.
29. Kinnunen J, Pere L, Lindfors P. Hanna Ollila, Arja Rimpelä. The adolescent
health and lifestyle survey. Tobacco and substance use among Finnish
adolescents in 1977–2015. Sosiaali- ja terveysministeriön: Helsinki; 2015.
30. Kuntsche E, Gabhainn SN, Roberts C, Windlin B, Vieno A, Bendtsen P, et al.
Drinking motives and links to alcohol use in 13 European countries. J Stud
Alcohol Drugs. 2014;75:428–37.
Bosque-Prous et al. BMC Public Health  (2017) 17:646 Page 9 of 10
31. Karlsson T, Österberg E. Scaling alcohol control policies across Europe.
Drugs Educ Prev Policy. 2007;14:499–511.
32. Currie C, Zanotti C, Morgan A, Currie D, de Looze M, Roberts C, et al.
Social determinants of health and well-being among young people: HBSC
international report from the 2009/2010 survey. WHO Regional Office for
Europe: Copenhagen; 2012.
33. Berten H, Cardoen D, Brondeel R, Vettenburg N. Alcohol and cannabis use
among adolescents in Flemish secondary school in Brussels: effects of type
of education. BMC Public Health. 2012;12:215.
34. Melotti R, Heron J, Hickman M, Macleod J, Araya R, Lewis G, et al.
Adolescent alcohol and tobacco use and early socioeconomic position: the
ALSPAC birth cohort. Pediatrics. 2011;127:e948–55.
35. Visser L, de Winter AF, Vollebergh WAM, Verhulst FC, Reijneveld SA. Do child’s
psychosocial functioning, and parent and family characteristics predict early
alcohol use? The TRAILS study. Eur J Pub Health. 2015;25:38–43.
36. Pitel L, Madarasová Gecková A, Reijneveld SA, van Dijk JP. Socioeconomic
differences in adolescent health-related behavior differ by gender. J Epidemiol.
2013;23:211–8.
37. Martin BA, McCoy TP, Champion H, Parries MT, Durant RH, Mitra A, et al. The
role of monthly spending money in college student drinking behaviors and
their consequences. J Am Coll Heal. 2009;57:587–96.
38. Kuntsche E, Rehm J, Gmel G. Characteristics of binge drinkers in Europe.
Soc Sci Med. 2004;59:113–27.
39. Hanson MD, Chen E. Socioeconomic status and substance use behaviors in
adolescents: the role of family resources versus family social status. J Health
Psychol. 2007;12:32–5.
40. Breslin FC, Adlaf EM. Part-time work and adolescent heavy episodic
drinking: the influence of family and community context. J Stud Alcohol.
2005;66:784–94.
41. Whitehead R, Currie D, Inchley J, Currie C. Educational expectations and
adolescent health behaviour: an evolutionary approach. Int J Public Health.
2015;60:599–608.
42. Hawkins JD, Catalano RF, Miller JY. Risk and protective factors for alcohol
and other drug problems in adolescence and early adulthood: implications
for substance abuse prevention. Psychol Bull. 1992;112:64–105.
43. Mota N, Alvarez-Gil R, Corral M, Rodríguez Holguín S, Parada M, Crego A,
et al. Risky alcohol use and heavy episodic drinking among Spanish
university students: a two-year follow-up. Gac Sanit. 2010;24:372–7.
44. Staff J, Patrick ME, Loken E, Maggs JL. Teenage alcohol use and educational
attainment. J Stud Alcohol Drugs. 2008;69:848–58.
45. Laixuthai A, Chaloupka FJ. Youth alcohol use and public policy. Contemp
Econ Policy. 1993;11:70–81.
46. Anderson P, Chisholm D, Fuhr DC. Effectiveness and cost-effectiveness of
policies and programmes to reduce the harm caused by alcohol. Lancet.
2009;373:2234–46.
47. Mackenbach JP, Karanikolos M, McKee M. The unequal health of Europeans:
successes and failures of policies. Lancet. 2013;381:1125–34.
48. Mohan S, Sankara Sarma P, Thankappan KR. Access to pocket money and
low educational performance predict tobacco use among adolescent boys
in Kerala. India Prev Med. 2005;41:685–92.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Bosque-Prous et al. BMC Public Health  (2017) 17:646 Page 10 of 10
